Roles and mechanisms of copper transporting ATPases in cancer pathogenesis.
Copper (Cu) is an essential trace element for cell metabolism as a cofactor to many key metabolic enzymes. Numerous physiological processes rely on the adequate and timely transport of copper ions mediated by copper-transporting ATPases (Cu-ATPases), which are essential for human cell growth and development. Inherited gene mutations of ATP7A and ATP7B result in clinical diseases related to damage in the multiple organ systems. Increased expression of these genes has been recently observed in some human cancer specimens, and may be associated with tumorigenesis and chemotherapy resistance. However, underlying mechanisms of Cu-ATPases in human cancer progression and treatment are largely unknown. In this review, we summarize current progress on the copper transport system, the structural and functional properties of the Cu-ATPases, ATP7A and ATP7B, in copper homeostasis, and their roles in anti-tumor drug resistance and cancer metastasis. This review provides valuable information for clinicians and researchers who want to recognize the newest advances in this new field and identify possible lines of investigation in copper transport as important mediators in human physiology and cancer.